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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS. 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 



' Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS fram the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 



3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-29 is/are pending in the application. 

4a) Of the above claim(s) 21-23 is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) 13 Claim(s) 1-20 and 24-29 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: a)n accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawlng(s) be held in abeyance. See 37 CFR 1 ,85(a). 

Replacement drawing sheet(s) including the correction is required If the drawing{s) is objected to. See 37 CFR 1 .121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or fonn PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)n All b)n Some * c)^ None of: 

1 .□ Certified copies of the priority documents have been received. 

2, n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Status 



1)IE1 

2a)S 



Responsive to communication(s) filed on 20 June 2005 . 

This action is FINAL. 2b)D This action is non-final. 
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DETAILED ACTION 

Receipt is acknowledged of Applicant's amendment filed on June 20, 2005. 
Claims 21-23 were withdrawn from further consideration. Claims 1-20 and 24-29 
are presented for examination. 

Specification 

1 . The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01(o). Correction 
of the following is required: the examiner was not able to find any support in the 
specification the functional limitations of "wherein said barrier is not completely removed 
by said slurry system". For example, on page 3, lines 16-18, the specification discloses 
only that "the second polish at least partially removes the metal residual remaining on 
the substrate after the first polish". On page 13, the specification discloses that "the 
second slurry ... can be used to remove the residual copper remaining on the substrate 
following termination of the first polishing step with the first slurry. Nowhere else the 
examiner could find any discussions about "said barrier is not completely removed by 
said system". 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(b) the invention was patented or described In a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 2. 3, 4, 5, 6, 10, 12, 13, 17, 18, 19, 20, 24, 25, 26, 27. 28, and 29 are 
rejected under 35 U.S.C. 102(b) as being anticipated by Watts et al/5,985,748. 
With reference to col. 3-4, Watts discloses the claimed invention including: 

• a first step using a first slurry containing an abrasive component and a chemical 
component. 

• a second step using a second slurry having a reduced amount of the abrasive 
component. 

• the method Is carried out with respect to metal (39), such as copper, deposited 
on a dielectric layer (34) and the first polishing step is stopped before the entirety of the 
metal overlying the dielectric layer is removed. In one embodiment, the second slurry 
has no abrasive. 

Please note that claims 1-20 are directed to a system or an apparatus which 
must be distinguished from the prior art in term of structure rather than functions [MPEP 
21 14]. Hence the functional limitations of "wherein said barrier layer is not completely 
removed by said slurry system" which are narrative in form have not been given any 
patentable weight. In order to be given patentable weight, a functional recitation must be 
supported by recitation in the claim of sufficient structure to warrant the presence of the 
functional language. In re Danly. 263 F. 2"^ 844. 847, 120 USPQ 528, 531 (CCPA 
1959). 
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5,985,748 



10 



vias 36 ore cooiincd aod make chrctrical oonUct ooly in tbc 
vertical dircciioo. 

Tbe meul Is co|^er accordiog to the embodimeDt shown, 
but tnay be alumiouiD or tungslco. lo cacb case tt» (octal is 
put down in layer form on the order of 3/100 to 11,000 
angstroo^ in thtcknes. Wbes copper is used« a cooformal 
Unulum oitnde (TitN) film (100 to 500 aog^troms) is flist 
spmtfiied i& cider to iinpfow adtaesioa of llie copper and lo 
piovide a barrier to pieveal uowftitted diffiistfm of the copper 
imo the dielectric maleriaL 

Turning to BO. 2, CMP is carried out to reniovc that 
portion of the roclal 39 above trenches 38a such thai the 
treocbes 3te form separate iotercoosects and the 
exposed surface of the scmictmductor device is polished and 
plaosrizcd for subsequeiit deposition steps, such as faighcr- 
levei metal inteicoonects. Fbllowuig CMP, it 1& seen that the 
fine piidi dielectric ponioos 34a and uitcicoanects 38 arc 
eroded by depth X. lo addition^ ioiercoiinects 38 are 
recessed by depth Y As recognizied by the present inveotots, 
the cumulative cflfect of ibe reading and the cnsion has a 
DCgative impact on the final device characteristics, by 
increasing line resistance of the thiisbed semiconductor 
device, in addition, the variasce in Ibe topogrspby features 
sb^wn in FIG. 2 is projeoed Into forthcr layers deposited 
theieoft. For example* ^ter a subsequent dielectric layer is 
deposited so as to cover the third ILD layer 34, the surface 
feanires showu in RG. 2 aie mirmred in the thus deposited 
layer^ and such variance in topctgrapby features may result in 
uDdestrable metal stringers, which am diMcult to remove 
durbg subsequent CMP^ and which may cause electrical 
shorts in the finished semicortductor device. 

Having recognized the deficiencies wiih the single step 
CMP process used in connection with the device shown in 
FIG. 2, the present inventors have dcveli^d a con^ination- 
step CMP process, wherein, after depositing metal 39. first 
and Kcoftd CMP stq^s arc executed. In general terms, 
following deposition of metal 39, a fiesi CMP&tep is chimed 
out utilizing a slurry containing a chemical con^neot 
(getterally, a cbemical oxidizer) and as abrasive component 
that is present at a relatively high coi^niraiion, such as 
approximately 2-15% by weight. An appropriate chemical 
oxidizer may be chosen by one of ordinary skill in the art for 
the particular raeul ccm^KsiticBi beii^ planariaed In con- 
section with CMP of copper, the shtrry composition 
described in detail id oo-petiding patent appficMioa Ser. No. 
08/954,191 by Watts el ai. (AUorocy Docket No. SC9<H«2). 
filed Oct. 31» 1997, may be vtOized. As described ibereia, a 
chemical oxidizer compooeot may include an oxidiziog 
agisni such as hydrogen peroxide and coordinating Uganda 



Tbc ssblica matter of this 0Di>eQ(Uiig appHcatkm Is herein 
incorporated by reference. 

According to an embodiment of the present inventKin^ the 
first CMP step is earned out to planaiize metal 39. but lo 
leave a thin metal layer 390 that overlies ihe third ILD Uyer SS 
34, as shown in RG. 3. It is noted that the thin metal layer 
inchides a portion of die original copper metal and the IW 
harrier layer noted above, and has a thickness of approxi* 
maiely 200 to 3000 angstrofms. prefigrably approximately 
1 000 angstroms. Prior to polishing to the depth of third ILD so 
layer 34, which would expose the third ILD layer 3, the fii^t 
step is terminated, aikd \ht polishing is continued with a 
second shirry having a chemical component (generally, a 
chemical oxidizer) and a much lower solids content of 
abrasive partidcs (which have a propensity to remove the 65 
dielectric layer), such as not greater than 1% by weight. The 
switch bom first step to second step may be abrupt 



(preferred) or transient (U^ gradual transition from one to 
the other). That is, a fitsr portion of the metal is removed by 
the fiist polishii^ step usii^ a first slurry containing a first 
propurtion of abrasive material, and a second portion, over- 
lying the dielectric U)«r, is rerocvcd by Ibe secoiid poiisfaii^ 
step using a seoond slurry containing a second proportion of 
abrasive component, wherein the second proporiion is a 
reduced pnipoifion^ Le^ kss than the first proportion. In one 
embodiment, the abrasive particles of the ^Masive oompo- 
n^t are eliminaled. and the second slurry is Bon-atarasive. In 
this case, it is noted that the second slurry is not a trae slurry 
because the solids content is reduced to zero. However, 
'"slurry" is used her&in to eocompase this embodtmem of the 
present invention. In addition, the chemical oxidiser of the 
smnd shirry may be the same asi dial of . the fiisi shmy. 

The second step is carried out to remove completely thin 
ipetal layer to define interconnects 38 separated by 

2fl portions of ihc third ILD layer 34 and fine pilch dielectric 
portions 34fl as shown in FIG, 4. As shown, the dc\icc may 
be finished with formation of passivation layer 40. 
Allcmatively, it is noted that another dielectric layer may be 
depoatcd foBowcd by h^er level metal Kocs at^ vias. It is 
abo emphasized that while three metal lines arc shown in 
FIG. 4 separated b>> two fine pitch dielectric portions 34a, a 
gnsai number of meial Hoes (e.g., several hundreds) are 
generally formed in a side-by-side relationship parallel to 

30 each oiher^ Accordingly, it is understood that the erosion 
pmbiero ithisliated in connectian with FIG. 2 baf particular 
concern. 

While the combination-siep CMP process has been 
j5 described in general tenms above, dtt parameters utilised in 
connection with a paitkular embodiment of the present 
invention are sttmrmarized below. While not shown in the 
drawings, the present CMP process Is carried out on a wafer 
havkg a plurality of semiconductor die each having a 
40 plurality of semicondncior devices. 
Process Condiiions 
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Shirry compositioos and CMP characteristics 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject nnatter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the Invention was made. 

4. Claims 7, 9. 11, 14-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Watts et al.748. 

Watts et al.748 has been discussed above, but does not disclose an acid being 
picolanic acid and other materials such as precipitated silica, bromic acid, anticorrosion 
agent as set forth in the claims. Please note that Watts748 further discloses that 
chemical oxidizer and the abrasive component will change depending upon the 
particular metallurgy, as is well-known in the art (col. 6. lines 10-15). 

Wlulc cTObodijncms hcrcio hav« 1>ccd described for use 

10 with copper, it is wcj] undcrsiood tbst ihc prc»cnt invcotlon 
may be udiizcd to CMP other meial materials^ such as 
tuiig3iea p!yg» or atumiuuin lines. lo sitcli cases, tbe chemi- 
cal oxidizer ihc nbmivc componcoi wiU change 
dqjendidg upoa (he p&rticular metallurgy^ us is well kncvwa 

11 [a tbe m. Thai is, conventional CMP slurries may be utilized 
in cDoiiection with tungsten or aluminuni. 

Thus, It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have utilized such materials as set forth in the claims, since it 
has been held to be within the general skill of a worker in the art to select a known 
material on the basis of its suitability for the intended use as a matter of obvious design 
choice. 
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Response to Arguments 

5. Applicant's arguments filed June 20, 2005 have been fully considered but they 
are not persuasive. As indicated in the above rejection, the functional limitations of 
"wherein said barrier layer ... slurry system" In the article or slurry system claims 1-20 
has been given any patentable weight. In the method claims 24-29. the argument Is 
moot because no such limitations were recited. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to George Nguyen whose telephone number is 571-272- 
4491. The examiner can nomnally be reached on Monday-Friday/630AM-300PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Hail can be reached on 571-272-4485. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Infomnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomnation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Infomiation for unpublished applications is available through Private PAIR only. 
For more Infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). . /v/\ 
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